Objective A standard list for ranking leading causes of death worldwide does not exist. WHO headquarters, regional offices and Member States all use different lists that have varying levels of detail. We sought to derive a standard list to enable countries to identify their leading causes of death and to permit comparison between countries. Our aim is to share the criteria and methodology we used to bring some order to the construction of such a list, to provide a consistent procedure that can be used by others, and to give researchers and data owners an opportunity to utilize the list at national and subnational levels. Methods Results were primarily data-driven. Data from individual countries representing different regions of the world were extracted from the WHO Mortality Database. Supplementary information from WHO estimates on mortality was used for regions where data were scarce. In addition, a set of criteria was used to group the candidate causes and to determine other causes that should be included on the list. Findings A ranking list of the leading causes of death that contains broad cause groupings (such as "all cancers", "all heart diseases" or "all accidents") is not effective and does not identify the leading individual causes within these broad groupings; thus it does not allow policy-makers to generate appropriate health advocacy and cost-effective interventions. Similarly, defining candidate causal groups too narrowly or including diseases that have a low frequency does not meet these objectives. Conclusion For international comparisons, we recommend that countries use this list; it is based on extensive evidence and the application of public health disease-prevention criteria. It is not driven by political or financial motives. This list may be adapted for national statistical purposes.
Introduction
An essential component of obtaining an overview of the mortality patterns in a population is to rank the causes of death in order of their frequency and public health importance. Ranking causes of death is a popular method of describing the relative importance of cause-specific mortality in a population because it is based solely on the number of deaths. A population denominator is not required. Individuals and organiza--tions frequently ask WHO for a list of the leading causes of death in countries, regions and the world by year, sex and age group. In response, WHO provides the information needed but it is always accompanied by a cautionary note about interpreting the results, which depend on the way in which the causes have been aggregated within the list. Why is it so difficult to provide the answer to such a straightforward question? The first reason is that there is no standard list or procedure used internationally to rank and compare the most frequent causes across countries. The second reason is that the way in which causes are grouped or split into subgroups will influence the rankings. The rank-order of any causal category depends on the list used; the application of different lists of causes and ranking rules will likely yield differ--ent leading causes of death. Moreover, a broad cause group, such as "all circula--tory diseases", is more likely to score high in the rankings when compared with an individual disease, such as stroke. An additional objective of our work is to share the criteria and methodology used in deriving our list so that the method can be replicated by national statistical offices or health authorities to allow them to develop lists specific to certain age groups or populations. The sections below describe the criteria and methods that we used to derive a standard list to rank causes of death. The International statistical classificat t tion of diseases and related health problems, tenth revision (ICD-10) 1 implemented worldwide since 1994, contains 12 421 codes distributed among 2036 categories. The greater degree of detail over previous ICD revisions allows for more in-depth analyses by disease or specific causal group. However, the use of such a level of detail to obtain a panoramic view of the health situation and identify the most relevant problems hinders the establish--ment of priorities and health policies. For this reason, the ICD itself offers shorter lists, based on the aggregation of several categories into a single group. It also offers four special (short or condensed) lists for tabulating mortality data and one for morbidity.
The process utilized to create condensed tabulations lists should be based on the intended analysis. Criteria for defining cause-groups for biomedi--cal research usually require narrowly defined disease categories; the groups of criteria used to aid in organizing health-care delivery would be differ--ent than the groups used to assess the prevention and control efforts for major health problems. Policy formula--tion would benefit from a short list of cause-groups that provides an overview of the health situation in a country or an area and assists decision-makers and researchers in visualizing prevailing and emerging mortality trends. Special at--tention should be paid to preventable mortality in the light of current knowl--edge and available technology and to the early detection of newly emerging causes of mortality. In order to be use--ful at the international level condensed lists must also facilitate intercountry comparisons.
Constructing tabulation lists for mortality
In general, the following criteria should be followed when shortlists for the tabula--tion of mortality are constructed. 2 • The organization of the list should be based on the current revision of the ICD, and the categories of causes should be mutually exclusive. The rationale is that the list should be oriented towards current situations and used for many years. The prepara--tion of an equivalent list for previous revisions of the ICD is a secondary objective.
• The categories should be as informa--tive as possible, avoiding residual categories usually identified by the expressions "other", "the remainder" or "not specified". However, in order to guarantee the inclusion of all events, at least one residual category (for example, "all the remainder") is necessary.
• In tabulating mortality data, the "illdefined" causes (symptoms, signs and abnormal clinical and laboratory findings, chapter XVIII of ICD-10) should be shown separately and should not be a category on the list. This group is often used as a proxy indicator for data quality.
• The categories of the list do not need to follow the organization of the chapters of the ICD. Were they to do so, several residual categories would be required to complete the chapters, thereby increasing the proportion of events in categories which provide little useful information.
• The categories of the list could cor--respond to single codes in ICD (the three-character categories but not the four-character subcategories) and codes in different chapters or entire chapters of the ICD, in accordance with the needs of those who use the data.
• The number of categories in a short list should be sufficiently broad to meet the requirements above but should not be excessive to the point of hindering its complete presentation. 4 ) Shortlists for tabulating mortality are designed mainly for publishing and presenting statistical data over time. They are not appropriate for ranking leading causes of death because, most of the time, they were designed with a hierarchical structure that follows the ICD. The ICD structure is appropriate for classifying causes in an organized manner but is not suitable for ranking leading causes that are determined by the frequency of deaths.
Constructing an international list
The main objective in developing an in--ternational list to determine the leading causes of death in the general population is to recommend to countries a list of causes that is relevant from the perspec--tives of public health and prevention. It is also hoped that the list will be suitable and meaningful for use by all Member States. A review of the national lists used to determine leading causes of death in many countries showed a marked degree of non-uniformity in the cause categories; this raised concerns about their comparability and also raised the issue of a need for standardization. It was felt that these lists did not adequately respond to international objectives and that they were not particularly informa--tive or detailed: many candidate group--ings of causes were too broadly defined and included, for example, "all tumours", "all heart diseases" and "all accidents" as rankable causes. Conversely, some countries defined rankable cause groups too narrowly or included causes that had a low frequency. If broad ICD chapters were used, diseases of the circulatory system would rank first as the leading cause of death in 58 out of 61 countries during the latest year for which data are available, and neoplasms would be ranked second by 42 countries.
Any sequence of leading causes is strongly influenced by the criteria ac--cording to which the cause-groups of the list are defined. The ranking of a given category of cause of death depends not only on the relative frequency of deaths in that category but also on the definition of all the categories of causes that are candidates for ranking. Broadly defined categories have a better chance of qualifying as a leading cause than 
Criteria for determining leading causes of death
Causes of death are frequently ranked in order to prioritize problems and define policies and health programmes. In ad--dition to the aforementioned criteria, shortlists used to determine leading causes of death should have the follow--ing characteristics.
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• The axis for grouping causes should have an epidemiological basis that is associated with the idea of control measures.
• Residual categories should be avoided;
there should be only one category for "all remaining causes". Ideally, that residual category should not account for more than 10% of total deaths. Furthermore, that category and the "ill-defined" categories should not be included among the candidate categories for principal causes but should be presented separately.
• A balance should be sought between grouping and disaggregating causes so that the first five leading causes of death in the general population account for 40-50% of the deaths while the first 10 or 15 leading causes should account for about 60-70%.
• Overloaded and frequently hetero--geneous categories, such as "heart diseases" or "malignant neoplasms", should be avoided. Since the intended purpose is to show the leading causes, diseases that occur less frequently -for example rabies, poliomyelitis or yellow fever -should be avoided as candidate causes.
• In order to facilitate tabulation and analysis, the list should consist of mutually exclusive diseases or groups of diseases. The breakdown of the categories into more elaborate analy--ses can be done with other types of tabulations.
• The list should be based on the ICD-10 and on the current situation since it will be used to support analyses and define priorities, health programmes and policies.
• A list that meets these criteria will likely contain a range of 40-80 can--didate categories of causes.
A preliminary version of the list should be tested using the most recent mortality data. Using data from areas with differ--ent epidemiological profiles makes it possible to assess the consistency and sensitivity of the list under different health settings. Ranking the data accord--ing to different types of measures may also make it easier to evaluate the list. For example, the list could be ranked by frequency of death and by years of po--tential life lost. 2 Rankings based on crude death rates are not recommended since they are often expressed per 100 000 population and rounded to one decimal place, thus reducing the precision of the ranking criteria.
Methods
As a starting point, a provisional list that was being evaluated in the WHO Region of the Americas was utilized. To corroborate and further refine this list, ICD-10 three-character data from a number of countries representing all six WHO regions and levels of development were extracted from the WHO Mortality Database, 5 and their frequencies were evaluated. Approximately 100 ICD-10 codes accounted for around 90% of all registered deaths. Within these codes, two codes corresponded to diabetes, three to ischaemic heart disease, and three to cerebrovascular diseases. These codes were grouped into ICD-10 clini--cal groups, such as E10-E14, I20-I25, I60-I69. The analysis was then repeated and the most frequent 100 causes were determined for groups and three-charac--ter categories. More groupings were then created, and the analysis was repeated until a list containing 65 categories was derived (Appendix 1).
Currently, 115 countries report mortality data to WHO. While data from the WHO Mortality Database were used to derive the list of leading causes, supplementary information from WHO estimates on causes of death by region 6 was also crucial in determining which causes to include to reflect the different epidemiological regions. Cause-of-death estimates were produced in close col--laboration with WHO technical pro--grammes, UNAIDS and expert groups.
The determination of a number of the cause groupings in the list was driven by the data, but others were constructed according to prevention strategies (vaccinepreventable and vector-borne diseases) or to maintaining homogeneity within the group of cause categories. Some categories on the list, such as heart failure or cardiac arrest, are often among the leading causes of death and can thus provide an indicator of data quality. The external causes (suicide and homicide) are shown as separate categories because the manner in which they are carried out depends upon the means available (pesticides, painkillers, drugs, firearms, etc.). Prevention strategies are differ--ent for unintentional events involving firearms, falls, land transport accidents (motor vehicles, pedestrians), poisonings and drowning; these causes are shown separately in the context of rankable causes of death.
For broadly defined cause categories we made the decision to show the most frequent detailed cause groupings when a broad group is among the leading causes of death in a country (e.g. certain condi--tions originating in the perinatal period; congenital malformations, deformations and chromosomal abnormalities; preg--nancy, childbirth and the puerperium; and diseases of the musculoskeletal system and connective tissue). In this way the list becomes more informative, and it shows the most important com--ponents making up the broadly defined category.
We also considered different cer--tification and coding practices used in various countries. For example, for "dementia and Alzheimer's disease", data from the WHO database showed that there were variations in the reporting of both diseases. An analysis of 252 sets of mortality data for 61 countries reporting data by ICD-10 since 1995 revealed that the age-standardized death rates for dementia are greater than for Alzheimer's disease in 127 data sets where countries report both diseases. However, in 37 data sets deaths have been reported as being caused by Alzheimer's disease but not dementia. In six other data sets deaths have been reported as oc--curring only from dementia and not from Alzheimer's disease. Since both diseases are becoming increasingly im--portant because of the rapid ageing of the population in some areas, it has been essential to group both diseases together to enable comparisons to be made across countries. However, the importance of each disease's contribution can be easily assessed within this category because they are shown separately in the list when the two diseases combined are ranked among the leading causes. Results Table 1 shows the 10 leading causes of death in 2001 using two different lists for western Europe. When cancers were grouped, they became the leading cause of death for both males and females, ac--counting for 31% of all defined deaths among males and 23% among females. When cancers were disaggregated by site, they appeared in four of the top 10 causes of death in men and three in women. In this way, the list becomes more informative and useful to policy- makers and decision-makers.
Annex 1 (web version only, http:// www.who.int/bulletin) presents the tab--ulation of registered mortality data from 2001 aggregated for several countries in western Europe using our ranking list for leading causes of death. All 65 cause categories are shown by rank-order and sex. Subcategories in the list that con--tribute 1% or more to the correspond--ing category total are also shown. The percentages shown for each main cause grouping are the proportionate mortal--ity due to that cause relative to the total number of deaths from defined causes. In the case of tied ranks, the average rank value is shown for these cause groupings.
In addition, Annex 2 shows the cumula--tive percentage by rank-order for each causal category.
Discussion
Customarily, an analysis of leading causes would highlight the first 10 causes on the list. The first five causes of death in the aggregated country data shown in Annex 1 account for 40% of deaths from The results and conclusions of health analyses made using mortality data can be influenced in many different ways. Some factors that come into play are related to the coverage and quality of the data and include, among other consider--ations, the precision and adequacy of the medical information on diagnoses, the types of variables used, how deaths were coded, the consistency of the data and whether statistical standards were used correctly. 7 Other important factors in these analyses are the way in which the data are organized and tabulated and the type of analysis required. Consequently, choosing an adequate list (or construct--ing a specific one) is fundamental to or--ganizing the data. It allows for the relative importance of specific health problems to be identified, thus avoiding the draw--ing of erroneous or biased conclusions that may negatively affect evaluations and decisions and hinder comparability between geographical areas or over dif--ferent time periods.
Conclusion
Cause-of-death information is available on web sites and in the publications of national statistical offices and health authorities. Although some of them rank the leading causes of death, some lists may contain detailed causes while others may contain broad categories. In general the lists produced by different countries or organizations are not consistent or comparable, and they tend to produce different leading causes of death. We have described, for example, how grouping or splitting cancers, within lists of leading causes of death may affect the order of the ranking of the causes. We have therefore defined the criteria and the methods that can be used consistently to arrive at a list that ranks the leading causes of death; this should enable valid comparisons to be made internationally.
Countries with high levels of mor--tality should be able to adapt the list ac--cording to their epidemiological profile by applying the criteria and using the same methods. Modifications should consider the diseases that contribute nationally a large number of deaths and should reflect specific characteristics of the country's data, certification habits and coding practices. For instance, countries with a high number of deaths from infectious diseases may need to have additional subcategories organized by type of primary infection. In the con--tinental part of WHO's African Region, only South Africa and Zimbabwe report cause-of-death statistics to WHO. In most high-mortality countries the lack of a vital registration system is a major problem. Consequently, information on civil events, including deaths, is not systematically recorded. 8 At this stage it is not possible for these countries to rank leading causes of death since the basic information is not available.
This list for ranking the leading causes of death is not intended to replace basic tabulation lists; these serve a dif--ferent purpose. A ranking shows only the most frequent causes of death at a specific point in time; it is not suited to presenting changes in trends over time. A basic tabulation list is best suited to identifying patterns of disease over a long period because the list will always show the same diseases along with the annual number of deaths.
This list has been derived from the extensive information contained in the WHO Mortality Database. Data for 1994-2004 were analysed and gave a good balance of aggregated and disag--gregated causal categories. This list is not driven by political motives or funding considerations and is conducive to pro--ducing a comparable ranking of leading causes of death across countries.
It should be emphasized that an analysis of leading causes is only a start--ing point in the overall analysis of the mortality profile of a country. In most cases, other supplemental analyses should be performed. For example, an analysis that investigates the overall structure of causes of mortality would overcome the problems that arise when a causal category may not be ranked across all the years in which data have been col--lected as part of a time-series analysis. More detailed cause-specific analyses could also be performed for cause cat--egories identified as leading causes. For groupings of external causes that appear as leading causes of death or for detailed analyses of external causes in general, the use of the injury matrix developed by the International Collaborative Effort on Injury Statistics is recommended. 9 The injury matrix classifies the external cause by its mechanism and intent. O Competing interests: none declared.
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Método para calcular las causas principales de defunción
Objetivo No existe una lista estándar para jerarquizar las causas principales de defunción a nivel mundial. La sede de la OMS, sus oficinas regionales y los Estados Miembros utilizan diferentes listas, con diverso grado de detalle. Decidimos elaborar una lista estándar que permitiera a los países identificar sus causas principales de defunción e hiciera posible las comparaciones entre países. Nuestro objetivo es compartir los criterios y metodología utilizados para introducir cierto orden en la elaboración de tal lista, presentar un procedimiento coherente que otros puedan utilizar, y brindar a los investigadores y los dueños de los datos la oportunidad de utilizar la lista a nivel nacional y subnacional. Métodos Los resultados se basan principalmente en los datos empleados. A partir de la Base de Datos de la OMS sobre Mortalidad, se extrajeron datos sobre países representativos de diferentes regiones del mundo. En el caso de las regiones con escasez de datos, se usó información complementaria procedente de las estimaciones de la OMS sobre la mortalidad. Además, se empleó un conjunto de criterios para agrupar las causas consideradas y determinar qué otras causas debían incluirse en la lista. Resultados Una jerarquización de las causas principales de defunción con grupos de causas generales (como «todos los cánceres», «todas las cardiopatías» o «todos los accidentes») carece de eficacia y no permite identificar las causas individuales principales dentro de esos grupos amplios; el resultado es que las instancias normativas no pueden desarrollar intervenciones costoeficaces de promoción de la salud. De manera análoga, si los grupos causales considerados se definen de forma demasiado estricta o incluyendo enfermedades que ocurren con escasa frecuencia, tampoco es posible lograr esos objetivos. Conclusión Recomendamos que los países utilicen en sus comparaciones internacionales la lista propuesta, por cuanto está basada en una amplia evidencia y en criterios de prevención de enfermedades basados en la salud pública, no en criterios políticos o financieros. La lista puede adaptarse en función de las necesidades nacionales en materia de estadísticas. Diseases of the urinary system (N00-N39) LC-54 * Pregnancy, childbirth and the puerperium (O00-O99) LC-55 * Certain conditions originating in the perinatal period (P00-P96) LC-56 * Congenital malformations, deformations and chromosomal abnormalities (Q00-Q99) LC-57
Land transport accidents (V01-V89) LC-58
Accidental falls (W00-W19) 
